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ABSTRACT : PROBLEM TO BE SOLVED: To facilitate the mounting structure of a hydraulic piping by 
installing a rotary joint in the piping at the portions positioned at both ends of an upper 
boom section. 



SOLUTION: This hydraulic piping 23 for an arm cylinder 1 8 comprises a lower boom 
section side pipe part 24 installed on a lower boom section 8, an upper boom section side 
metal pipe part 26 disposed on an upper boom section 10, and an arm stay side pipe part 
27 installed on an arm stay 13. These pipe parts 24, 26, and 27 are connected to each 
other through rotary joints 30 and 31 rotatably clockwise and counterclockwise. In the 
same manner, the hydraulic piping 32 for a bucket cylinder 20 is connected by connecting 
the pipe parts 33 and 35 to a metal pipe part 34 through rotary joints 33 and 35. Thus, the 
number of parts such as a clamp can be reduced by eliminating hoses and pipes disposed 
on the upper boom section 1 0, and the mounting structure of the pipes can be facilitated. 
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If&Six. 1ML2 -L2 ±tSB$itTV^. 
[00 53] 4^at<0JB!Bfc: i*«lE>' 3^/U4_tS£0 

*. 

[0 0 54] r-y^NV-AlO^jj-7-fe-yh^r 

J4. 03. 05t5rt#n<. T-AXf-13, 7-A 
1 7. ^>>y h 1 9l?#mM^Bflffl4>*eiEa3:ftTU 

[0055] ^fcl. 7-A->>J yrmteESPg 2 3 
c^T v ^7- A«£«1E«^ 2 6 i4. 01 liZZjtfm 
X'^rtia< . T>y^V-A 1 0 fctf5HTEMBtt^3 0 , 
3 If^im'jy^ill^U ^'yhy'J 

fc . T 'yJ'ty — A 10b (TMTmtSX^ 3 8, 39f^ 

[00 56] <XtC. 010 tc^-r«fc a (C . #J;ilf 7 -y^ 
7— A 1 0 *«3Earrtlfc:*7-fe >y h Ztl& b . 7— AX.T 
~-13&Vy? 1 6£ioT**fa£Bt&£*u'E3T:/ 

-a 8 izn LT¥ff4«B^ffl* looewsbim- 

- iaHBW 2 7 A*a 77- AfiffiEVtf 2 4 t=*f 

li&JKiE« : SI52 6i4. EWBHt#3 0, 3 1^LtnT 
7-A«E*ffl 2 4 i: 7-A^x-We« : a52 7 b 
THIttU ^tl.4>OKl : SP2 4, 2 7IH«ffi«3a2t4ig 
3£8fc#3 0, 3 1£«koT©JK3ilS. 
[ 0 0 5 7 ] SP*>. T-AXx-«Sl : gl52 7#£2r|frj 
^fcWr-g. 01 lfcHft-C^t^K, 

LI - LI bW&L2 -L2 fctfSV^fcJFff 

lo -LO fcTOfc^T^flfcEWr*-**:*)* EVE 

i?3o, 3iisi<7)igm\$im—mzGmzti&. ztt 

l>zX *) . EH£t£# 3 0,31 |fl«2AmBiF»2 6 &ft 



[0058] — 7hy'J >rffl?ftJEiE«3 2 

b . T «y ^-AHsMHMrS 3 4 #EH£i£^ 3 8,3 
9 Sr^-LT o7:/-Affi!lElff»3 3 2: {BE 

3 3, 3 5IS]<7>2gfiJiEIEa8#3 8, 3 ?(CJ:oT*JK 
£<ot. 77A7-A1 0£4rfr|tjfc::*7-fe'y 
h LJt«^t fc . 7-A^U ^rjiJAES* 2 3 

vh*sv >rm&mtM3 2 tit. embne# 30,3 

1, 3 8, 3 9££^XW&Z1XlZim&&ttt&. 
[0059] .TiUii 0 . ffiy 3^U93M£B#£t4. 
>y h >-y 1 2 ifctCfcoTT? 
0SrnTr-A8(^L£, ^fte^-fe 
■y h L. 7-A 1 7 . ^>>y h 1 9 fz 
{±&«fc»»3** ^i:^=tO. ^«fi!tD77'-A 
8. 7-A17. ^vM9««ttLT«lia9» 

[0 06 0] fc<I^>T\ TyA'7-AlO^, ^T[nJ 
teEMH-ft t # fcti. 01 2t*-«D<. MiUfTW 

7-j*m&mmm 26,34 hohpi*^^ < 
fc*. <ro*a£\ ^SE«si52 6, 3 4raofapi(i. 7 

"yf^jf — A 1 0^7-fe-y hLTlf^V^kSfclBIHdO 
(07#8S) ^^9. Tyvtr-Al O^S^OEIifcft 

■ttLtf s TISiC 1 OoftftfoWi . 
[006 1] 

[^tl] dmin =d0 Xcos ( ^max ) 

[0062] ZCOt # . ±«HE«ffi2 6 , 3 4<WlO 
?D3W«#ia<!0ft/hlBfflldiin i 0 fc/hS < JBrftSilTV^ 
ixif. itL^x^JBE^ 2 6 , 3 4&m\ytzm»t& 

^FSDl , D2 3^nBR2<?!«&»t-^J:ote»JS^h.' 

[0063] 
[»2] 

Dl +D2 

<d0 xcos (©max) 

2 

[ 0 0 6 4 ] jb»< LT . *HjFg<7)^®t iWf . T-A 
>- U y^'ffl?*£EE« 2 3 Oory-Affiffi^gB 2 4 i: 7 
-AJ^f-«f3 2 7 fc OHtt4. 0SeBt# 3 0.3 
1 &jtLXT -y A«ASIE«af 2 6 ^f6j 
tEMWriBt«aS L . /n> -y h U V rfflMlfiEE* 3 2 
OD7y-AH!JE^3 3 tT-J±X'r-fflm f gM3 5 
fcOBtli, El|gm#3 8, 3 9^U7 7A'7'-A 

M&m®m®3 4£iE, ttMz®®-*iMi,zim£t&m 

fob LX\^h, 
[006 5] .IfUCiO. 77Ar-A10^7t7 
h-T& b * tt4. ^HEVffi2 6 3 0,31 
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z:ftLXm<§&24, 2 7*>BT£. **fllfc:G»W* 

-r fc . tsnsts^ 3 0, 3 1 ti, ggsffs 26t 

t£fi& LT D77'- AfflE'ggP 2 4 £*f-tl> 7-AXf- 

SP 2 4 , 2 7 Lfc:RKiCfti*"f * £ t #T*# S . 
t tz . A77hi/ 'J y^MAB3E1? 3 2 W >y ^7'- A 

m&.mwmn3 a ±nmz* @sg^3 8,39 ^l 

TE«gP3 3 , 3 50HTS, **l*KCH«W*i 
T*# . T-AXx-fflE^SP 3 5 OS5ffl*»JR-r S £ t 
#T*#*. 

2 3, 3 2lZTW7-2>m&M8?g&2 6, 3 4£ffi 
v £ t **T'£ , fi£*&ffi<7) J: ? fc$flE ffi^^Sfi^SP^- 
*»JS^*ifi«*»*<s5rO» MlEEW2 3. 32£ay 
r*9 h KEBT£ 5 1 ftfc. toffi-- 3 ^Mz i ^ignore 
m^tti. i*EE*2 3 , 3 2<7>3S*t£K&S-f 
fc » «IWfHR*»* «t < tf d £ i: #T# * . 
[0067] T vJ*7-J*m&mBf&& 26,3 

4SrIUlE^3 0 > 3 1, 3 8, 3 9{:j:r>t77A7' 
-A 1 0 *» fe«ftfc«JBT7 a y h 7 fcttff «• 

t-# „■ r vJty-j* i o izmf& 7 7 vrm<r>n&SM 

#SrEg-r£>#S**2rV^4>. jfi&tfy n, 1 4 ^0 
Wm- 3 0, 31, 38, 3 9^«Jt^fiSBHbr ^ -S 
i: ftfc . tt&Em 2 3, 3 2 £ 7* y^V-A 1 0_h<7)^ 

^artftwaeft-r* £ t #t§ s . 

[0068] S4,fcl, Hl<7)lHlSEiBI#3 0, 38kr*foE 
-TSil^Ll -LI h%2<nwm&3 1 , 3 9fc*fj6 
■*-*iffiRL2 -L2 fc*¥frfc:E«Lrt!tf>T\ 7>y'*7 
— AfflAKElnSP2 6,34 ^T-y/^-A 1 OOfiS 
*T&Ifc:» Lt^tlitl. £ 4: Cri 0 , £*i4>o£* 
E«"8P2 6. 3 4kTvJ*y— Al OiWoTWJ 
>?8Hf£J»£-f & £ -fc #T# & . ZLtilzX 0 . T -y 

r-A i o jwmm-s t § fc»i. ek^3 o, 31s 

<7)mmt ES£i8i# 3 8,39 |3k?)l3IHg fc £ **i<?*U3:Br 
— 56fc:«fifT#, £*l£<0HHc£lfiE*9l2 6. 3 4£ 

[ 0 0 6 9 ] 01 3 fcfc+SWifc: «t 1.^2 ^SSO 

LT^M1±<?)*-XE'i : £fflV'».i,«j£i: Lfc££: 
tefc*. *IBtO»JIITii, mifami^SSSO^ 

[ 0 0 7 0 ] 4' 1 , 4 1 tiaMttt«^)?WBfc: i h T-J*is 
VyymitoEM'S {-JjcQ&m^) T\ S$fflffiE*4 
Id nrr-AME^gP4 2. T-y/N'y-AflSI*-* 
5*94 3, 7-AXf-«Sf»4 4, HUBRIS 
5,46 Sr^T'^$tl.. £<7)5 *>E©^4 2,44 
^ilXHHE«8^4 5, 4 611 mi^HJfeCDJgSfctKi* 
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mmizmfcztiT^z. 

[ o o 7 1 ] 4 3imtn ^a. •un^vrttttfmfe: 

r-AfiOltf-xE^SPT. K*-Xffi«»4 3«. 0!^ 

jjpuzttLxmfriztoimttL. Wj^nzntxit+ 

#%Wm.£i>-o£olz&fiLZtLX^Z>. 
[0072] -tLT, ^-XE^a54 3 (i. SSM*^ 
1 <0[Hieif4 5 Sr^- LTnrr-AflHIEWa^ 2 i: 

^ri6]tc[ii«i"5iigtc3S^sa. fts@fflg#*n2<7)[H]e 

^#4 6 5r^-LTT-AXx-{l!lE < fl[P4 4 t^, fe^ 
S9fitf £ =S: < » ®SS«t#4 5,46 HtCB&iSiS^fca? 

[ o o 7 3 ] lt. £o«j: o izm&ztizxmmo 

£ fc S . LT . «fto*^36<0»!BTtt. 
7*«yys*r-Affl!|*-XE«gP4 3 £JBV**«jftfc L^iO 
T\ 0^#4 5 , 4 6HtC*-XEl : SP4 3 SKfttt 
Stltii. E1 : SP4 2, 4 4. 015^4 5, 4 6f 
<7)IX#{aS^^ll^rr ■y/N°^'-AM*-xE < i : gP4 3 

[0074] mz, mi 4 ittftmz x sas 3 on^o 
^ar^L. ^msi&comm^mt. K^zmm-tzr 

•yy^-AfflEWSP^i, "rari«!lfc:rA>LTEKT4» 

1 nmfonBBt m—nmfsmmzffi—cott^ztt l , 

[0075] 51, 51 -y h 

^U>^ffli*ffiKflf (— Sr^HS?) T. B4-WEE* 
5 1 {4. *l<93W*5JB«fc«HrR«fc:s 077-AI 
E^SP5 2, T^y/N-y-AfflH^JRE^gPSS. T-AX 

^-inE^gp 5 4 . mmm^ 55, 56tio t»«$ 

il. T-A ^ U >-jy*ffl«iEEE« 2 307 -y ^V-A{ffl^ 
SE'WgP 2 6 Ccf^fg L fcfiHrCK&MMHfc 2 6 t Tff 
^®IXTV%|). 

[0076] l^l. *mmnmmx\$. r -y^y-A 
m^mm'su 5 3#mi n^nfmn&MB.w 3 4 
iOir«y^-Ai ofrbrniiztii&tzmmzti. r 
-a ^ u yrmmsm's 2 3 ^^se^sp 2 6 io±{iitc 

«^§fiT^I>. dfi-tiO. y^-y his-VyfmmEE 
E^ 5 1 ^o^SE^gP 5 3 1 T- A-> ij yrfjfiEEEf 

2 3«^SEl : SP2 6i:{i:. ±, T^fcctZ/*, 
0 fc*t LTSVH^miB] L^IRffliTTff fcSEVT V ^ 4 . 

[ o o 7 7 ] *>>< lt . zcdx o izmm.-£tiz*mm<r> 
zn&zttfT%z>. zlx, miz&mnmmx-te. 

j-V- y h i, y MUEEW 5 1 .O^JBE^SP 5 3 T 
-A~>>J y^ffl^ffE*f2 3^JSE«gP2 6 4: 
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£W£E*7>»Rfc:jefcT*S < JftftLfc**T«> . T -y 

EfgB 53,26 «qstt-*-* oiwtftjtti i k # 

EfSB 5 3,26 (WV&t S AfcBb&t 4 i k #T * 
4. 

[0078] JKfc, 0 1 5H3WWIJCJ: -5.^4011^ 

jKB-cji. miem 1 commco&m k R—<^meK(cn 

u -e<^)iiH8&**i-4fc<ok-r&. 
[oo793-6 i u#iafc«wBSRfc: i zm^m-?-*- 

* 1 ^>5B»<^BTfflV^4«<0I§Hg«#3 0 , 3 8<7) 
«S¥gff3 0A, 3 8A£— ftfc't&ZbtzZ^Xmf&i* 

mmx- i> » iflism 1 vmti&eommt mxm&itmMm. 

Zn&Zk. 4 . * LT . ^^HM^SST'ti. 
«^EteHI*3 0. 3 8OM¥i53 0A, 3 8A£V- 
*-/H<6 1 k Lt-#ftLfc^t> -5-<7>JRtfff^t£2& 
< fr 3 £k 

[ 0 0 8 1 1 &4$. «rE»i , SS3 , m4comi&v>&m 
6, 34, 53£jflv^4if*fcu mzm2cr>mmcD& 

mX'it . *TSittO*-.XE« : l?# 1 & T >y W- A® 

ft*)*— *E*fc:J:oTJ§&£L* £0*-XEW£II«£ 

ffl*+ttttfr6IIB*(c TJ&fc-r&flt fi£k lt *> «t 
v. 

[0082] 

[^HJo5&m] £LkffiB4Lfc3I»). l*#3Il*5#3IfcJ: 
nT:/— AWEMffc r >y AHIE^SB fc (7) 
BKctijH 1 OEM£lli#£R«\ T-AX-r-fflyE<8rSPk 
T>y^^r-AMiei : gPk^t{i^2<D[lIie^Sr^^ 
-?>fifj£k L£<OT\ Tv'?7-A#*7±'y h-t& k * 
ttt. T >y AWE*** 1 * 1 , JS 2 OEMBSS^Sr 

^ lx uT7-i±w&&&b r-Axt- nsffffi^m 

T£, ^|6HC0iJrrS£k#T#, .r*i£><OIs]!iEiB£# 
{±. T-y^7*-A{g!lEl : ^k®i&LTnTr-A{g!JE'i ; 

T-AXx-fflK« : g|5^fiSriKJRT'# -S. k 

X'% 4. fi£oT. £SEW::«fc oTT-y^-^- 



W&Z.<'noZttfX°t>h. 
[0083] ifc, 6I^B2<0»BHfc:J:*Uf, *ltf>EI 

fcliHKrESU Tv^r-AflMEWtiSfl. H2c0 
HI^^ioTP^ffll^^i-Slf^ktjtcO-C, T 
v>*7-J±Wmm±. Hi , ^OEMEfc^tcfcOT 
■y ; N-y- A j&> Bfeh-Tt W&X'T -yVN'T'-A fc T-AX-r 

-nmmmzmt lt eiiw* - t . r «y^r 
ffl®tzzbffx"£&. 

[0 084] ttc. msms^mzxixM. hicoe 

tett^iir >y ^-r-AiSigtry^^Srao x uT?- 
A^*$ ^riBj t S H 1 <0ffl»Lhfc^^RJI8Ta 
EL. m2O0^#{ir-AXx-a^f^c7)4"ll^ 

Mo th 1 nrntw-ffizmsi % 2 oieautfe:^^ 
«tt-cE»f*flWik Lti(ox\ TvJtr-AWsnm 

> y yNV-A^'@l!rr4k§tc{i, mi, »2<^E«Eai* 

[0 08 5] «^3B4cO^BJfciix{f. r>y^* 

±->T««LfcOT» WtJi'T-y^-y-AffiHiS^gPk L 
•C^SSf^fflv^ i k J: 0 . ?fiffiia^fc§fi^a5^^ 

■CS 4 k*tc. ^ 7 ^7^0gE n Q n ^^«'Mt-4 i k ^ 

nrr-AfflOE'S^k T-AXx-HIE^gPkorafcT 

4. 

[0 1 ] 1 comm^mmizx a <^ 

[H2] ^fE^a^^O^oyhSrJfc^LT^-riErBIl 
X'foh. 

[03] H2^-T7n>'hO :s FBiaT-fcl.. 
[04 3 □77'-A> 7y/V-A, T-AXx-^zr 
^IH0T'?>4. 

[05 3 04t^-roT7'-A. T>y>'N°7'-A. T-A 
Xx-^ ;s F®0T'S>-l>. 

[06304 + tf5T y > N-r-A£7)S^(|fl^^f HSPJfc'c 
0TS>4. 

[07 3 T-y^-7'-AOSaBOa:^-r j F®0T'^4. 
[08304 >y /ST- AO^ffiSSr^-r^gPfeyc 
HTft*. 
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[09 3 T A^SMSr^-r^raHT'ft & . 
[HI 0] Tv'^-^bT-JxXT-ttfpTr-J* 

[Hi 1] r-/>'N*7'-Ai:r-y^N , 7'-A«l ; gP^II]» 

[Hi 2] hi o*<7)t v;sy-j±ffl& i g&^ mmm^ 
[ h i 3 ] *mwcr>& 2 <r>mmmw^ x^ak^3< 

[ H 1 4 ] *^aj<7)m 3 Olffi^St J: § ftE is 3 < 

[HI 5 3 *^c7)|l4^i!ifeO^S^J:S?i J E^3^ 
;K7)T >y^-AftS£}W£^^P®0-e£>.|> . 

1 TSP^fi 1 * 

2 ±gPJS®* 

3 fie[H]:7l— A 

4 ^r^y 

5 JtM#A- 

6 ^y^x-T h 

7 7oyh 

8 07*7- A 

9 -f-Ai/Wy 



T-yy^'-A 
7-AXr- 
T-A 

4 1 T-A U y jrmt&JBRV ( iSJEE! 1 ) 
3 3, 4 2, 5 2 uT^-AMBl^ 

T'yy^-ASO^JRE^gp (T>yy^ 



1 0 

1 1 

1 2 
1 3 
1 4 
1 6 
1 7 
18 

1 9 
20 

2 1 
22 
23 
24 

26, 34, 53 
T'-AOSiEl^) 

27, 35, 44 

38, 45 

39, 46 



30, 
3 1 , 
32, 
43 

6 1 



5 4 7-AXf-( 
5 5 ffn<7>0K8££ 

56 fg2 Ornish 

5 1 y \> -y h -> U y^fflifiEK^ ( ) 
7* -yy N*7*-AH|*-xiEl=g|5 (Ty^r-AMIE 



[HI ] 



[06J 
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